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HYPERACUSIS

An Inordinate Iintolerance to sound,
characterized by a collapse of LDLs across

frequency, usually bilaterally, with or without
hearing loss

Virtually all sounds above a certain intensity
produce discomfort even though the sound
Intensities are well below those normally judged
to be uncomfortable

Hyperacusis Is related to the physical properties
of the sound alone rather than to the associated
context or emotional meaning of the stimulation
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RECRUITMENT VS, HYPERA
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EPIDEMIOLOGY OF HYPERACUSIS

Hyperacusis reported by Anari et al.(1999) and
Nelting (2002) to be a co-existing condition with
tinnitus in ~ 85-90% of their tinnitus patients

Sound tolerance problems co-exist in 30-40% of
the tinnitus patients evaluated at UMTHC

Estimates of hyperacusis in the general population
vary between ~ 0.6 and 15%



DISORDERS FOR WHICH HYPERACUSIS HAS
BEEN REPORTED AS A SYMPTOM

Otosclerosis

Efferent dysfunction
TMJ dysfunction

B e | dalsey

Meniere disease
Perilymphatic fistula
Otitis media

Acute acoustic trauma



DISORDERS FOR WHICH HYPERACUSIS
HAS BEEN REPORTED AS A SYMPTOM

Lyme disease

Ramsey Hunt syndrome

Wil Il 1T amos syndr ome
Intracranial hypotension
Myasthenia gravis

Autisim

Traumatic head injury

Migraine

Depression

Childhood learning disabllity
Diminished serotonin function
Central auditory pathway lesions



MISOPHONIA

Jastreboff and Hazell (2004) define misophonia
as an abnormally negative reaction to a specific
sound or category of sounds, literally a dislike of
these sound(s), resulting from enhanced
activation of the limbic and autonomic nervous
systems

This negative reaction to a sound or class of
sounds may be place or context dependent
rather than specific to the physical properties of
the sound stimulation



PHONOPHOBIA

Phonophobia is an overly emotional
response to specific sounds, literally a fear
that these sounds will exacerbate tinnitus

and/or cause hearing loss

Jastreboff and Hazell consider phonophobia
to be a special case of misophonia



EVIDENCE FOR AN EFFECT OF SOUND
THERAPY ON HYPERACUSIS AND
LOUDNESS DISCOMFORT

The first evidence of sound-therapy-induced
Increases In loudness discomfort levels were
reported by Hazell & Sheldrake in 1991 at the 4%
International Tinnitus Seminar

Positive treatment effects from low-level noise
generators, in combination with counseling, were
reported to be on the order of 12 dB for 30
hyperacusic tinnitus patients

The Hazell & Sheldrake protocol was a forerunner
to the habituation-based TRT protocol



TINNITUS RETRAINING THERAPY (TRT)

Habituation-based protocol for
evaluation and treatment of disabling
tinnitus and/or hyperacusis

Employs both directive counseling and
sound therapy within the context of

J ast r enbumphiysmlegical model
of tinnitus

In TRT, hyperacusis IS managed
before treatment of the tinnitus
problem



DIRECTIVE COUNSELING FOR
HYPERACUSIS

Patient education about hyperacusis within
the context of the TRT protocol

Review audiological/hyperacusis test results

Review auditory processing as it relates to
hyperacusis

Discuss treatment options
Stress the acceptance of sound



Sound-induced resetting (desensitization) of
t he p adhronecaudifoly gain achieved
by long-term exposure to low-level noise or
enriched background sound

In TRT, low-level ear-worn bilateral noise
generators are the preferred tool for
delivering the sound therapy



SIGNIFICANT SECONDARY TREATMENT
EFFECTS OF TRT

TRT treatment often results in improved

sound tolerance as loudness discomfort

levels (LDLs) 1 ncrease and |
dynamic range (DR) expands

The following case examples highlight some
of the positive secondary treatment effects

from TRT at the University of Maryland
Tinnitus & Hyperacusis Center
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CHRONIC AUDITORY GAIN

A plastic and adaptable compensatory
process, which regulates and gradually
resets supra-threshold sensitivity in response
to chronic changes in the peripheral input to
central auditory structures, has been
theorized to be important for understanding
both tinnitus and hyperacusis

Formby & Gold (2002)-Seminars in Hearing



RECALIBRATION OF CHRONIC
AUDITORY GAIN

An NIH-sponsored study to test the idea of

an adaptable and plastic chronic auditory
gain control process

NIDCD awards R21 DC04514 and K24
DC00183 to C. Formby, PI



TEST OF THE ADAPTIVE PLASTICITY OF
THE CHRONIC AUDITORY GAIN PROCESS

Hypothesis
Adaptive plasticity of the gain

orocess and Its

sensitivity can be manipulated by prolonged

reduction or enhancementint

ne levels of

background sounds to which listeners are

exposed

Prolonged sound reduction can be achieved by
the use of sound-attenuating earplugs

Prolonged sound enhancement can be achieved
with ear-worn noise generators



HYPOTHESIS

Loudness judgments provide a functional
Index of chronic auditory gain sensitivity
and the magnitudes of these judgments
are inversely related to chronic gain
sensitivity

Formby, Sherlock, & Gold (2003)-JASA
Formby, Sherlock, Gold, & Hawley (2007)-
Seminars in Hearing



EARPLUG TREATMENT PREDICTION

Prolonged sound attenuation will elicit a
compensatory response to heighten the
(supra-threshold) sensitivity of the gain
process to diminished sound input

The resulting treatment effect will be
manifested by a steeper-than-normal
loudness growth function




NOISE INSTRUMENT TREATMENT
PREDICTION

Chronic elevation of the background sound
Input will evoke a compensatory response,
reducing the (supra-threshold) sensitivity of
the gain process to the enhanced sound
Input

he resulting treatment effect will be
evidenced by a shallower-than-normal
loudness growth function




OVERVIEW OF EXPERIMENTAL
METHODS

8 listeners enrolled in a randomized sequential
crossover design

Earplug or Noise Instrument treatments,
sroducing equivalent audibility threshold shifts,
were used by normal-hearing subjects ~23
nours/day for 4 weeks

_oudness growth functions were measured for
each ear at 500 and 2000 Hz with the Contour
Test of Loudness (categorical loudness
judgements ranged from very soft, category 1, to
uncomfortably loud, category 7)

Measurements performed at a pre-treatment
assessment and at four weekly assessments
over the course of each treatment




AUDIBILITY THRESHOLD SHIFTS FOR THE

TWO TREATMENT TYPES
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